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paradoxus,  which,  like  the  duck,  uses  its  beak  as  a tactile  instrument 
in  the  detection  of  its  food. 

— The  infraorbital  branch  is  often  of  remarkable  size,  particularly 
in  those  animals  that  are  provided  with  a snout,  or  with  large 
vibrissae  upon  the  upper  lip,  to  the  follicles  of  which  it  gives  con- 
siderable branches. 

— The  third  division.,  which  supplies,  from  its  ganglionic  part, 
the  sensitive  and  secreting  surface  of  the  long  tongue,  is  much 
developed  in  Echidna.  The  size  of  the  lingual  branch  of  the 
trigeminal  is  still  more  marked  in  the  Pangolins  and  Ant-eaters, 
esp.  in  Myrmecophaga  jubata. 

— The  dentary  branch  of  the  Maxillary  is  large  in  Rodentia  and 
Proboscidia,  to  meet  the  demands  of  the  active  and  persistent  matrix 
of  the  Incisors. 

— The  palatine  nerves  attain  their  maximum  size  in  the  Balcenidce 
in  relation  to  the  active  and  extensive  growth  of  baleen, 

{d)  Hypoglossal  or  Ninth. 

— exit  from  the  skull. 

The  main  roots  of  each  hypoglossal,  which  quit  the  Macromyelon 
usually  in  two  bundles,  escape  in  many  Marsupials  by  two  precon- 
dyloid  foramina. 

— size. 

In  the  Giraffe  the  motor  nerve  of  the  tongue  is  larger  in  propor- 
tion to  the  body  than  in  the  Ox  ; it  is  largest  in  the  Pangolins  and 
Ant-eaters  in  relation  to  the  great  length  of  the  tongue,  and  frequency 
and  extent  of  its  muscular  motions. 


I 
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CEREBEAL  CONVOLUTIONS  OE  THE  ANTHEOPID^ 
(MAN)  AND  SIMIADJE  (APES  AND  MONKEYS.)^ 

(Based  on  M.Gratiolet’s  Memoire  sur  lesplis  Geribraux  de  V Homme  et  des  Primates.) 


Four  structural  peculiarities  serve  to  distinguish  the  Brains  of 
Man  and  of  the  Apes  from  those  of  all  other  animals  : — these  are 

1 . The  rudimentary  condition  of  the  Olfactory  lobes. 

2.  A perfectly  defined  Fissure  of  Sylvius. 

3.  A posterior  lobe  completely  covering  the  Cerebellum. 

4.  The  presence  of  a posterior  Cornu  in  the  lateral  ventricles. 

In  the  Brain  of  no  other  animal  are  these  characters  found  to  co- 
exist simultaneously. 

The  Lemurs  are  excluded  from  this  group,  because  in  them  the 
Olfactory  lobes  are  large,  the  Cerebellum  is  not  completely  covered, 
and  there  is  no  posterior  Cornu  in  the  lateral  ventricles. 

Although  these  four  characteristics  are  sufficient  -^arrant  for  class- 
ing an  animal  amongst  the  Apes,  even  if  the  external  surface  of  its 
Brain  be  absolutely  devoid  of  Convolutions,  still  wherever  Convolu- 
tions do  exist,  they  are  always  found  to  be  parts  of  a definite  ground- 
plan  or  type,  which  pervades  the  whole  series. 

Owing  to  its  medium  development,  the  Brain  of  Cercopithecus 
Sabasus  displays  most  clearly  the  outlines  of  this  ground-plan,  as  no 
obscurity  arises  either  from  obliteration  of  the  component  primary 
Convolutions,  or  from  the  development  of  secondary  ones.  In  fact  the 
surface  of  the  Cerebral  Hemispheres  of  the  higher  Apes  and  of  Man 
is  only  a complication  of  that  seen  in  the  Cercopitheci,  whilst  that 
of  the  lower  Apes  is  a simplification  of  it. 


* This  paper  was  commiinicatcd  by  S.  J.  Sharkey,  Esq.,  B.A.,  Jesus  College, 
Oxford. 
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In  the  Cercopithecus  Sabaeus  the  great  Median  Eissure  divides  the 
Brain  into  two  Hemispheres  ; each  Hemisphere  having  an  external 
surface,  and  an  internal  surface.  The  external  surface  comprehends 
all  that  can  be  seen  on  taking  a profile  view  of  the  Brain  : the 
internal y all  that  is  seen  on  looking  at  the  surface  exposed  by  severing 
the  two  Hemispheres  from  each  other  by  a perpendicular  section 
through  the  great  Median  Fissure  and  Corpus  Callosum.  The  line 
formed  by  the  junction  of  these  two  surfaces  above,  is  the  superior 
border  : that  formed  by  their  junction  below,  is  the  inferior  border. 
The  most  prominent  point  of  the  Frontal  lobe,  where  the  two  borders 
meet  anteriorly,  is  the  anterior  or  Frontal  extremity : the  point 
where  they  meet  posteriorly,  is  the  posterior  or  Occipital  extremity. 

A.  External  Surface. 

The  lobes  on  the  External  Surface  are, 

1.  Frontal. 

2.  Parietal. 

3.  Temporo-sphenoidal. 

4.  Occipital. 

The  Central  lobe,  or  ‘ Island  of  Eeil  ’ is  hidden  within  the  lips  of 
the  Fissure  of  Sylvius,  and  corresponds  with  the  inferior  aspect  of 
the  Corpus  Striatum. 

The  External  Perpendicular  Fissure  divides  the  External  Surface 
into  an  anterior  and  a posterior  part : the  posterior  comprehending 
the  Occipital  lobe  : the  anterior  being  divided  again  into  two  by 
the  Fissure  of  Sylvius.  The  portion  above  this  fissure  embraces  the 
Parietal  and  Frontal  lobes,  that  below  it  the  Temporo-sphenoidal 
lobe. 

1.  The  Frontal  lohe  is  limited  posteriorly  by  the  ascending  branch 
of  the  Fissure  of  Sylvius,  or,  as  Mr.  Huxley  names  it,  the  Antero-parie- 
tal  Sulcus.  It  is  divided  into  an  Orbital  lobule  and  a Frontal  lobule, 
the  former  corresponding  to  that  part  which  rests  on  the  orbital  plate 
of  the  Frontal  bone.  The  convolutions  of  the  Orbital  lobule  are  in- 
constant: those  of  the  Frontal  lobule  are  three  in  number  and  all 
longitudinal  in  direction,  viz.  : — 

a.  Superior  Frontal.— 3.  Middle  Frontal.— c.  Inferior  Frontal, 
or  Supra-ciliary. 

2.  Parietal  Lohe.  This  Lobe  is  bounded  anteriorly  by  the  Antero- 
parietal  Sulcus,  posteriorly  by  the  External  Perpendicular  Fissure. 
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Three  well  marked  Convolutions  belong  to  this  lobe  : two  of  them 
are  vertical  in  direction,  and  are  separated  from  each  other  by  the 
Fissure  of  Eolando  ; these  are,  {a.')  the  anterior  of  the  two,  the  First 
Ascending  Convolution,  (5.)  the  Second  Ascending  convolution  : {c) 
the  third  is  the  Curved  Convolution,  which  winds  round  the  superior 
extremity  of  the  Parallel  Fissure  : this  Convolution  has  an  as- 
cending branch,  and  a descending  branch  which  is  continuous  with 
the  Middle  Temporal  Convolution. 

3.  Temporo-splienoidal  Lobe.  This  lobe  lies  below  the  Fissure  of 
Sylvius.  It  embraces  three  Convolutions,  which  are  usually  oblique 
in  direction  ; they  are 

a.  Superior  Temporal. — 1.  Middle  Temporal. — c.  Inferior  Tem- 
poral. 

The  superior  and  middle  convolutions  are  separated  from  each 
other  by  the  Parallel  Fissure,  around  the  summit  of  which  winds  the 
Curved  Convolution. 

4.  Occipital  Lobe.  The  convolutions  in  this  lobe  are  three  in 
number,  and  take  a longitudinal  direction.  They  are 

a.  Superior  Occipital. — b.  Middle  Occipital. — c.  Inferior  Occipi- 
tal. 

The  anterior  border  of  the  Occipital  lobe  often,  as  here,  is  thin, 
and  projects  forward  over  the  external  perpendicular  fissure  : it  is 
then  called  the  ‘ Operculum.’ 

There  are  moreover  on  the  external  surface  four  Bridging  Convo- 
lutions, two  of  which  are  of  considerable  classificatory  importance ; 
viz.  those  which  connect  the  Parietal  lobe  with  the  Occipital. 

The  first  passes  from  the  posterior  extremity  of  the  Second  Ascend- 
ing Convolution  to  the  Superior  Occipital  Convolution.  The  second 
passes  from  the  summit  of  the  descending  branch  of  the  Curved  Con- 
volution to  the  Superior  Occipital.  The  third  external  Bridging  Con- 
volution connects  the  Middle  Temporal  with  the  Middle  Occipital ; 
the  fourth  connects  it  with  the  Inferior  Occipital  Convolution.  The 
two  latter  are  always  superficial.  The  others  are  sometimes  super- 
ficially, sometimes  deeply  placed. 

B.  Internal  Surface. 

About  the  middle  of  the  Internal  Surface  is  seen  the  Great 
Central  Aperture,  round  which  the  Convolutions  are  ranged  and 
through  which  the  Crus  Cerebi  passes  upwards.  It  is  divided  into 
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two  parts  by  the  Fissure  of  the  Hippocampus,  which  bifurcates 
posteriorly.  That  portion  of  the  Brain  which  is  placed  below  this 
Fissure,  together  with  the  Fascia  Dentata  (Pli  Godronne,  Grat.), 
which  does  not  come  into  view  on  the  surface,  is  called  the  Occipito- 
Temporal  Lobe.  The  rest  of  the  internal  surface  is  again  divided  into 
two  by  the  Internal  Perpendicular  Fissure,  which  runs  down  from 
the  superior  border  of  the  Hemisphere  and  stops  short  about  on  a 
level  with  the  posterior  extremity  of  the  Corpus  Callosum.  That 
part  of  the  Brain  which  is  below  or  behind  the  Internal  Perpendicular 
Fissure,  and  between  it  and  the  posterior  part  of  the  Hippocampal 
Fissure  is  the  Internal  Occipital  Lobule ; that  above  and  in  front  of  it 
is  the  Fronto-parietal  Lobe. 

1 . The  Fronto-parietal  Lobe  is  divided  by  the  great  Fissure  of  the 
Frontoparietal  Lobe  into 

a.  An  Inferior  Convolution,  Convolution  of  the  Internal  Zone,  s. 
Convolution  of  the  Corpus  Callosum. — b.  Convolution  of  the  External 
Zone. 

The  Convolution  of  the  Internal  Zone  expands  posteriorly  to  form 
the  Quadrilateral  Lobule. 

2.  In  the  Occipital  Lobule  the  Convolutions  are  inconstant. 

3.  The  Occipito-Temporal  lobe  comprehends, 

a.  The  Superior  Internal  Temporal  Convolution  (Pli  Godronne, 
Grat.)^  which  is  placed  above,  and  externally  to  the  so-called  anterior 
part  of  the  Hippocampal  Fissure  and  does  not  appear  on  the  surface  : 

b.  The  Middle  Internal  Temporal,  placed  below  the  Hippocampal, 
and  above  the  Collateral  Sulcus  of  Huxley.  This  convolution  ends 
anteriorly  in  a large  Lobule — lobule  of  the  Hippocampal  Convolution 
(lobule  de  I’Hippocampe,  Grat.), — and  from  the  extremity  of  this 
lobule  a little  hooked  process  curves  backwards,  which  is  the  Hook 
of  the  Hippocampal  Convolution  (Crochet  de  PHippocampe,  Grat.) : 

c.  The  Inferior  Internal  Temporal  which  consists  of  parts  of  three 
Convolutions  which  also  take  part  in  the  formation  of  the  External 

surface  of  the  Hemisphere ; viz.  the  Inferior  External  Temporal, 

Inferior  External  Occipital, — and  the  Middle  External  Occipital 
Convolutions. 

Two  Bridging  Convolutions  also  belong  to  the  Internal  Surface. 
They  connect  the  Quadrilateral  with  the  Occipital  Lobule,  and  are 
sometimes  superficially  sometimes  deeply  placed.  They  are  the 
Superior  Internal  Bridging  Convolution  which  passes  from  the  summit 
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of  the  Quadrilateral  Lobule,  to  the  summit  of  the  Occipital  Lobule 
where  it  is  continuous  with  the  Superior  External  Bridging  Convo- 
lution: and, — the  Inferior  Internal  Bridging  Convolution  which  unites 
the  base  of  the  Quadrilateral  Lobule  with  the  Inferior  extremity  of 
the  Occipital  Lobule. 

If  the  Brain  of  Man  he  taken  as  the  standard  of  Cerebral  develop- 
ment, the  position  of  any  Ape  in  a classification,  which  has  the 
Nervous  system  for  its  basis,  will  depend  upon  the  degree  in  which 
its  brain  resembles  that  of  Man. 

The  most  striking  features  of  the  Suman  Brain  are — 

1 . Its  great  size  and  complexly  convoluted  surface. 

2.  The  great  development  of  the  Erontal  Lobe ; and  especially  of 
the  Superior  Frontal  Convolution,  which  is  indicated, 

{a.')  By  the  position  of  the  upper  extremity  of  the  Fissure  of 
Bolando,  which  reaches  the  superior  border  of  the  Hemisphere  at  a 
point  much  further  hack  than  in  the  Apes’  Brains  : — 

(J.)  By  the  Antero-Parietal  Sulcus  meeting  the  Fissure  of  Sylvius, 
not  just  above  the  Bend  of  the  Fissure  of  Sylvius,  as  in  most  Apes, 
but  considerably  further  back  : — 

{c.')  By  the  horizontal  position  of  the  Fissure  of  Sylvius,  which  is 
more  especially  due  to  the  great  development  of  the  Superior 
Frontal  Convolution. 

3.  The  small  extent  of  the  Occipital  Lobe. 

4.  The  comparatively  small,  and  hut  slightly  projecting  Temporo- 
sphenoidal  Lobe. 

5.  The  Obliteration  of  the  External  Perpendicular  Fissure,  owing 
to  the  great  size  of  the  two  Superior  External  Bridging  Convolutions, 
both  of  which  are  superficial. 

6.  The  great  Antero-posterior  extent  of  the  Corpus  Callosum. 

Amongst  the  Old  World  Apes  there  are  three  groups,  headed 
respectively  by  the  Orang-IJtang  (Simla  Satyrus),  the  Chimpanzee 
(Simla  Troglodytes),  and  the  Gorilla,  in  each  of  which  Cerebral 
development  seems  to  be  progressing  on  a different  plan. 

Thus,  in  the  group  of  which  the  Orang  is  chief,  in  which  the  brain 
appears  to  he  developing  in  the  same  direction  as  that  of  Man,  the 
Frontal  and  Parietal  Lobes  gradually  increase  in  size  and  complexity, 
the  Occipital  diminishing  — in  the  Chimpanzee  the  Frontal 

and  Occipital  lobes  are  most  developed : — whilst  in  the  Gorilla  the 
Parietal  and  Occipital  Lobes  predominate. 
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The  Brain  of  the  Orang  is  more  massive  than  that  of  the  Chim- 
panzee, and  that  of  the  Chimpanzee  than  that  of  the  Gorilla  : hut  the 
Occipital  Lobe  in  the  Gorilla  is  larger  than  in  either  of  the  other  two 
(a  point  of  inferiority,  since  this  lobe  is  so  small  in  Man)  ; and  the 
Frontal  lobe  is  lower  : moreover  the  Convolutions  are  probably  less 
complicated  in  the  Gorilla’s  Brain  : therefore  the  Gorilla  has  the 
least  highly  developed  Brain  of  the  three. 

In  the  Chimpanzee  the  Occipital  lobe  is  large, — its  Operculum 
complete — the  ascending  branch  of  the  Curved  convolution  generally 
rises  in  front  of  the  Fissure  of  Sylvius,  and  ascends  a considerable 
distance  towards  the  superior  border  of  the  brain.  The  superior 
External  Bridging  Convolution  is  generally  absent ; the  second  is 
large,  but  does  not  usually  come  to  the  surface. 

In  the  Orang  the  Occipital  lobe  is  of  moderate  size. — the  Opercu- 
lum scarcely  perceptible — the  Curved  convolution  rises  on  a level 
with  the  summit  of  the  Fissure  of  Sylvius — the  superior  Bridging 
convolution  is  large  and  superficial — the  second  present,  but  hidden. 

In  Man  the  Occipital  lobe  is  very  small,  and  there  is  no  trace  of 
an  Operculum  ; the  origin  of  the  ascending  branch  of  the  Curved 
convolution  is  on  a level  with  the  summit  of  the  Fissure  of  Sylvius, 
and  both  the  superior  Bridging  convolutions  are  large  and  superficiaL 
Therefore  these  three  leaders  will  rank  as  follows 

1.  Orang-Utang. 

2.  Chimpanzee. 

3.  Gorilla. 

The  convolutions  of  the  Brain  are  arranged  after  the  same  plan  in 
the  Platyrrhine  as  in  the  Catarrhine  Monkeys : and  yet  the  former 
have  very  distinctive  Cerebral  characteristics,  and  such  as  are  not 
found  in  the  latter.  Thus,  besides  the  extreme  reduction  in  the  size 
of  the  Frontal  lobe,  and  the  enormous  development  cf  the  Parietal 
in  some,  we  find  the  second  External  Bridging  convolution  always 
superficial  in  Cebus  Capucinus ; the  convolution  limiting  the  summit 
of  the  Fissure  of  Sylvius  hidden  in  Ateles,  without  any  part  of  the 
fissure  itself  being  covered ; and  the  ascending  branch  of  the  Curved 
convolution  continuous  with  the  Superior  Temporjil  in  the  same 
Monkey — arrangements  which  do  not  find  a parallel  in  the  Old  , 
World  Series.  The  highest  group  (Sapajous,  Grat.)  contains 
Mycetes,  Ateles,  &c.;  they  take  the  first  rank,  owing  to  their  having 
a comparatively  larger  Frontal  lobe,  and  both  superior  External 
Bridging  convolutions  present.  Next  to  these  come  Cebus  Capucinus, 
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and  Cebus  Apella  (Sajous,  Grat.).  The  third  group  embraces,  Callith- 
rix,  Nyctipithecus,  Pithecia  (Sagouins,  Aotes,  Sakis,  Grat.).  The 
fourth,  the  Hapalidte,  Hapale  CEdipus,  and  Hapale  Jacchus  (Pinches 
and  Ouistitis,  Grat.). 

The  importance  of  such  characters  as  the  slanting  direction  of  the 
ascending  convolutions  of  the  Parietal  lobe,  the  elevation  or  depres- 
sion of  the  Pissure  of  the  Hippocampi,  the  height  to  which  the 
summit  of  the  Curved  convolution  rises,  and  others  of  a similar  kind 
put  forward  in  the  table,  depends  on  their  being  indications  of  the 
greater  or  lesser  development  of  certain  parts  of  the  Brain  ; thus,  the 
convolutions  of  the  Parietal  lobe  slant  when  they  are  pressed  back- 
wards by  the  increasing  size  of  the  Frontal  lobe  : — the  Hippocampal 
Fissure  rises  high  in  the  connection  with  the  greater  development  of 
the  Occipital  lobe,  or  is  depressed  by  increase  in  the  lobes  placed 
anteriorly  to  it : — the  Curved  convolution  is  beaten  down  by  the 
development  of  the  superior  Bridging  convolutions. 

The  following  is  Gratiolet’s  Classification  according  to  Cerebral 
Characters  : — 


1. 

2 

3 

4 

v6 

6 

7 

8 


Homo. 

Simla  Satyrus  (Orang-Outang,  Grat.) 
Hylobates  (Gibbons,  Grat.) 

Semnopitbeci  (Semnopitbeques,  Grat.) 
Cercopitbeci  (Guenons,  Grat.) 

Simla  Troglodytes  (Cbimpanze,  Grat.) 
Macaci  (Vrais  Macaques,  Grat.) 

Gorilla  (Gorille,  Grat.) 

Cynocepbali  (Babouins,  Grat.) 

Maeacus  Ebesus  (Macaques  a queue  courte, 

Grat.) 

Mycetes  (Hurleurs,  Grat.) 

Ateles  (Ateles,  Grat.) 

Lagotbrix  (Lagotricbes,  Grat.) 

Cebus  Capucinus  (Sai,  Grat.) 

Cebus  Apella  (Sajou,  Grat.) 

Callitbrix  (Sagouins,  Grat) 

Nyctipitbecus  (Aotes,  Grat.) 

Pitbecia  (Saids,  Grat.) 

Hapale  (Edipus  (Pinches,  Grat.) 

Hapale  Jaccbua  (Ouistitis,  Grat.) 


Catarrbini  (Pitbequcs,  Grat.). 


Platyrrbini  (Cebes,  Grat.). 
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Oj^staL 

d 

d Very  like  that 
. Cereopithcci. 
d (IJ  Occipital  or 
Ponclal. 

of  Depressed  a 
brood. 

d (1)  Occipital  01 
Parietal.* 

d Flat  end  dopro 
sell. 

d Elliptical  in  for 
os  in  tho  Cynoc 
pbali. 

- Long. 
AntonorlF  S 
m Postorionyb  _ 

).  (1)  Fane^ 

U Brain  of  Ato 
n sligbdy  modific 
(1)  Fnrietd, 

R Ovoid.  Ro 
, Anteriorly. 

(1)  Parietal. 

ind  Like  L’crcopitl 
but  moroGlobu 
Angular  An 
riorly. 

(1)  Parietal  a 
Occipital. 

oci  Fairly  Glohu 
ir.  (1)  Ports  bcl 
0-  snd  beloiv  tho  1 
lurc  of  Sylvius 
nd 

nr. 

nd  (1)  Ports  hohin 
is-  ind  below  tho  Fi 
sure  of  Sylvius. 

II.-K.KTBRNAL  SURFACE. 
.V.  Fronlat  Lo6«. 

(a)  FrontAl  lobule. 

1.  Superior  ConvoliitioD. 
‘i.  Middle  Convotalion. 
d.  Inferior  Convolution. 

(i)  Urbitnl  Lobule. 

(A)  I/iDg,  hu 
loproMod  find  tlai 
toned. 

1 ) Very  limp] 
[o)2 1 —nil  nbou 
3 ) equal, 

(A)  Coiuldcmb], 
ucavatod. 

(A)  M 
doveiope 
(ho  Coir 
It  is  ] 
niundor, 
is  leas 
than  tho 

(A)Lc«8 
than  ini 
pithcoi. 

eh  mor 

lithcoi. 
gber  an 
ut  yet : 
Qvolopc 
lecipita 
1 Abou 

xenvafo 
0 Cereo 

e (X)  Larger  tha 
tho  (jceipital. 

(1)  Larger  tha 

(2)  or  (3). 

(A)  Less  excavA 
ted. 

n (A)*Voryhiah  ai 
richly  convoluted 
D (Ijlslargcrtha 
(2)  and  (3),  and 
pcDcraUy  divide 
• into  two  socondar 
convolutions. 

(2  & 3)  aro  gon 
cr^y  moro  or  los 
blcnucd  together. 

(4)  GrenUy  cxca 
voted  when  com 
pared  with  theum 
in  Man,  but  less « 
than  iu  the  llylo 
bales.  A sbar 
bcak-likoprocossi 
developed  inferior 
>>•• 

d (A)  High,  hroat 
aot  attenuated  an 
0 toriorly  os  in  th 
s Apes. 

Convolutions  ox 
tremoly  variable. 

(1)  Larger  that 
'2)  or  (3):  generally 
iivided  into  tw 
)r  three  tecondur 
convolutions. 

f2j  Blended  witl 
(1)  m higher  roco 
with  (3)  in  th 

(0)  Very  littl 
ucavated. 

(AjVorylargo.  N 
to  high  a.i  in  th 
Drang,  but  longc 
Larger  than  iu  th 
Uacaci. 

(1)  Larger  tlm 
[2)  & (3) : divide 
nto  two. 

(2)  Gonorally 
listinet  hut  small 

(4)  Rntlur  Ic, 
»coratcd  than 
tho  Orang.  ^■o^ 
largo  bcok-likepro 
jcctioniidevclopc 
mforiotly. 

I (A)  Short,  bu 
e vflMbroad.  Con 
. vwmons  reduce 
. iq  size,  but  (1)  i 
^logSR 

1 

(A)  Broader  au 
iborter  than  in  ti 
Cereopithcci. 
Convolutions  vet 
poor,  especially  ( 

d (A)  Less  deve 
c sped  than  in  t 
Chimpunzcc. 
y (2)  nnd  (3)  fl 
1 diiced  in  size. 

(1)  Largo  and  d 
vided  into  sccon 
ary  convolulious. 

• (A)  Larger  tha 

e in  (be  Cynocepba 
Less  dovofopc 

- tbuu  in  (ho  Chim 
panzeo.  It  is  n 

- so  high  os  in  tl 

- Cliimpauzco : bu 
ot  tho  same  time 
isnotioattcnuate 
anteriorly. 

n (A)  Very  J)S 
I buthighctthaiL 
d OceipjtnL  ? 
. Fissnro  limjjjad 
t Postcriorlyi^j 

0 sated  Ant^JgUj 
; tho  Bond  of  J 
: Piasuro  of 

1 Thisloboi^Q 
than  in  Cobus^ 

(I)  larger  fi 
(2)  and  (3). 

1,  (A)  Much  L 
iG  that  of  Atelcs,  1 
IC  rather  less  dov 
it  oped. 

n 

(c  (A)  Smaller  tl 
ut  In  tho  Sapajous. 
il-  Rotmd  Anterior 

an  (A)  Angular  An 
norly. 

0-  (A)  No  Convo 
lions.  Very  nu 
but  larger  than 
the  Hapalidn?. 

in  Caliithrix. 

B,  Pavittal  J.0U. 

1.  Firat  Aieoading  Convolution. 

2.  Second  AMending  Convolution 

3.  Curved  Convolution. 

(B)  Moderate  in 

(3)  Rise)  inlion 
9t  aujuniit  of  tho 
Fioturoof  Svlviu*. 
Ascending  onneb 
itong,mii](e«  ana- 
eutooDglovith  des- 
cending breueb  anc 
nearly  reaches  the 
iuperior  border  of 
tho  Bnin. 

(D)  a 
(')  * ( 
but  sla 
more  1 
than  in  1 
pitheci. 

(3)  Boa 
woxds&h 
Tho  urn 

cending 

summit  0 
of  Sylvi 
descendin 
is  a little 
its  comm 

go. 

) Simp] 
t mucl 
Bckwoi^ 
0 Cereo 

on  down 
ekwords. 
nitfom 
970.  As- 
genoh  ri- 
(ndwith 
! Fisiurc 
II.  The 
g onneb 
woUon  ai 
awement. 

(1)  and(2)SIau 
backwards  con 
ridcrahly. 

(2)  Is  largo. 

(31  Beaten  donv 

still  more.  I'h 
origin  of  iiscendin, 
branch  is  oualovt 
wilhtliv  sununito 
Fissure  of  Sylvius 

Tbo  desccndini 
bmiich  still  thicko 
nt  its  commence 

(B)  Wull  dovol 
oped. 

(1)  Largo  at  on 
gin,  thin  at  iu 
upper  extremity. 

Slnntsbackwards 

(2)  Slants  back 
wardsinoretlmnfl 

(l)ond(2)  BoA 
more  floxuous  than 
in  Simla  Troglody 

(3)  Origin  on  a 
level  with  summi 
offissunsofSylviu 
Descending  brand 
thick  ntcommenco 
lumit,  and  flcxiiou 
afterwords. 

B)  Welldovelopci 
(11  and  (2)  TBck 
ami  floxuous. 

(1)  Origin  pressed 
for  back  from  the 
bend  of  the  Fissure 
efSylviusbydovel- 
opment  of  Fronto: 
lobe. 

(2)  Origin  separ- 
ited  from  summit 
}f  fissure  of  Sylvi- 
us, by  tho  develop. 
ment  of  tho  ‘ Mar- 
ginal Lobule.’  • 

(3)  Origiuratbet 
behind  summit  ol 
FiMure  of  Sylvi- 
us. Descending 
branch  thin  at  com- 
mcnccmeat. 

(B)  Well  dovol 
sped,  hut  not  s 
argo  ns  in  tho  Cy 
noccphaU. 

(1)  Tbin&smootl 
does  not  slant  mue. 
backwards. 

(2)  Thin  k sim. 
plo  at  first.  Form 
1 largo  lobulo  Poa 
toriorly, a-hicli  pro 
sents  two  horizon 
tnl  convolutions. 

(3)  Rises  iu  fron 
>f  Fissure  of  Syl 
viiis.  Commcnco 
montofdescoudini 
irnncb  generaU' 
thin. 

'flj)  Very  long. 

(1)  Very  broad, 
bt^  slightly  con- 
sooted  lu  its  mid- 
illgpart. 

(2)  Thin  at  first, 
fd^alobulo  Pos- 

in  front 
! f rifsuro  of  Syl- 
< iuB.  Docs  not  rue 
1 ) high  or  make 
: u'hnnaeutoanglc 
1 3 in  tho  Maeacus 

; Ic.wndingbranch 
1 lin  and  straight, 
1 9 in  Chimpanzee. 

(B)  Of  Modcrat 

(1)  and  (2)  Thin 
’specially  (2), 

(2)  Forms  n ver 
>m(dl  lobulo  Fos 

(3)  ^isciiiifron 
)f  Fiisuro  of  Sy] 

” D'osconding 
branch  thin,  makes 
macuto  nnglcwitl 
ascending  liraueli 
which  is  very  long 

(B)  Long. 

(1)  Very  broa 
at  Superior  part. 

(2)  Slants  great 
ly  backwards,  nr 
basasmallcrlobii 
than  tho  True  Ma 
coci. 

(3)  Origin  Ii 
(rimtoftho  Fissuri 
of  Sylvius.  Dcs 
centuug  branch  0 
moderate  size. 
Ascending  brane 

long, 

e 

fB)  Vcryla^ 

(1)  Enormous 
origin. 

(2)  Piiahod  i 
back:— tho  Fiin 
limiting  it  poefei 
}rly,  being  on 
level  with  uosiii 
miS-of  the  Fissu 
of  Sylvius. 

(2)  Is  thin  at  fir 
but  is  divided  iu 
two  above. 

(3)  Origin  hcliin 
Fissuro  of  Sylviu 
Descending  brane 
thin. 

(B)  AsinAteh 
t but  (1)  is  alitt 
smaller. 

1 

0 

d 

1. 

b 

a (B)  Largo, 
e (1)  Very  largo. 
(3)  Thin  andip 
dmdedSuperiorl 
(3)  Riscs-iitt^ 
Sly  to  summit : 
Fiuui&of  Bylfit 
Desoondingmiti 

tllTOlp. 

1 Narrow  1 

d ieaEm  branch 
i ihuii 

(B)  Very  short 

C.  Orripi?<il  Lebt. 

1.  Superior  Convolution. 

2.  Middle  Convolution. 

3.  Inferior  Convolution. 

(C)  Largo. 
Lonnr  than  high 
The^ssurosepa- 
ating  (1)  from  (2) 
Ron  absent.  Tne 
Iporciilum  is  well 
OYcIoped. 

(C)  lu'Meral 
bminiucbllkothst 
>fthcC<rcop>thoci, 
lut  smaller. 

Tho  0|icitulumis 
voutineuttiiespot 
rhere  (ho  foperiot 
Iridging  Convolu- 
ion  joiusthii  Lobe. 

(C)  Reduced  stil 

Deeply  Fissured. 

It  is  smaller  than 
the  Frontal  lobe. 

(C)  ^’crysiuftU 
Imtslightlymorkec 
Operculum.  Has 
many  Fissures. 

( 0 ) Extremely 
mmll.  No  trace  ol 
m Operculum.  Ir- 
r^iilarly  tonvolu- 

<Vn(crior  border  ii 
lepuratcd  far  from 
descending  bronch 
of  tbo  Curved  Con- 
votulion  by  the  de- 
velopment of  the 
llridgii^  Convolu- 
ions.  A tho  Apes 
hoy  ndjuin  each 
other. 

(0)  Lnrge,highcr 
ban  long,  eomploto 
Ipcrculum.  Hai 
many  Fissures, 

(C)  Modernto  in 
1 ize.  Generally 

1 ighor  tliiin  long. 
Couvolutimis  very 
1 implc.*  M’cll  do- 
' ol'-ipcdOporouliUD. 

(C)  Lsrgo. 
Very  smooth,  gen 
orallyahsolutolyso 
Izirgo  OpcKulum 

(C)  Greatly  do 
vclopod,  and  oRcr 
richly  convoluted. 

It  u longer  thor 
high  in  the  Mon 
dnU;  higher  than 
long  in  Impio. 

Complete  Oper- 
culum. 

(C)  Moro  devol- 
eped  than  in  tb( 
Chlmpanzco. 

(C)  Modernto  I 
tizc.  Higher  tbu 
long.  Tho  Convo 
lutions  are  mon 
Qumcroua  in  th 
Posterior  than  ii 
thoAstcriorparto 
tbo  Brain. 

(C)  AsinAlolcs 
but  tho  Convolu 
lions  ore  a littl 
iais  numerous  is 
thoPosteriorregioE 
of  tbo  Brain, 

(C)  Short;  high 
mooth.  No  Oper 

uiliim. 

(0)  SQtena 

somnlala  IM—is 

tinni 

Convolui 

D.  Tmpcrc-iphtmiial  liit. 

1.  Superior  Convolution. 

2.  bliddle  Convolution. 

3.  Inferior  Convolution. 

(D)  Projects 
’Tcatly. 

(0  Large. 

(D)  Docs  not  pro- 
ect  so  mu^- 
(1)  AVclRdevel- 
pcd.  r 

(D)  Very  short. 
(1)  Greatly  de- 
voloped. 

(D)  Of  moderate 
siro.  Longbutnul 
hick. 

(1)  ond  (2)  W'cll 
developed. 

(D)  Of  moderate 
izc.  Very  long. 
(I)  Thin,  fairly 
Icxuous. 

•eloped  and  convo- 

(D)  Eosaboutthc 

:r«.EoCr 

Ung.  thin,  but 
(2)  Well  dcYOl- 

(D)  Docs  not  pro- 

1030  of  tho  Cereo. 
ithcci. 

(D)_  Largo  and 
rominent. 

(2)  Very  large. 

(D)  I«i]g.  Does 
uot  project  much. 
(^  Well  dovol- 

(D)  Docs  not  pro- 
[ect  so  much  as  in 
ho  Cbinipanzcc, 
irobably  because 
ho  Inferior  Fron- 
al  Convolution  is 
not  so  well  devel- 
oped. 

(D)  Long,  thin 
)oes  not  projec 

(2j  Well  dovol 

(D)  Notes  pro- 
minent as  in  Cebus 
Apolia. 

(D)  Largo 
prommenta 

(D)  Very 
SB  prominent. 
_Tbero  is  a tied 
Inferioill 
jthis  lobeJBO 

j^D  tho 
tho 

I^^BofthoBB 

E.  Ciniral  Ltit. 



(E)  Very  largo 

III.  INTERNAL  SURFACE. 

A,  Frtnio-parutat  Lobt. 

1.  Convolution  of  the  External  Zone 

2.  Convolution  of  tho  Intemsl  Zone 

3.  Quadiilateml  Lobulu. 

(3)  Well  di®^ 
ut  smooth.  ^j| 

1 

(1)  Smooth  and 
implc. 

|2)  Greatly  dc- 

(3)  WcU  dovcl- 
aped,  but  not  so 
much  os  in  Man. 

III.  Very  simple 
mils  convoIultODs. 

(1)  Well  eonvolu- 
cd ; dlrided  into 
WO  Anteriorly. 

(2)  Greatly  dovol- 
ped  Posteriorly  ; 
implo  Anteriorly. 

(3)  Greatly  dovol- 
pcd.  It  reaches  it! 
maximum  in  Man. 

Fissured,  but  not 

(3)  Largo. 

III.  The  distance 
rom  Posterior  Ex- 
Tomityoftho  Brain 
otboPoateriorEx- 
remityof  tho  Cor- 
>us  Callosum  is 
Tenter  than  in  tho 
'ruo  Macaci. 

(3)  Largo  nnd 
^issuicd. 

III.  Above  th( 
Calln^n 
SDq^  smooth 

D.  Internal  Oeeipital  Lobule. 

(B)  Small,  iiar- 
•ow,  high. 

t 

(B)  Triangulorin 
brm ; well  dovol- 
pcd.  Fiuured,bui 
not  deeply. 

(C)  Reduced  in 
izu,  and  less  oxea- 
ated  for  tbo  Cere- 
>cllum. 

(2)  Simple,  short, 
nd  smooth. 

(3)  Greatly  devci- 
pcd. 

(B) Upright;  nor- 
ow;  high. 

(B)  rnclincs  a tit- 
le lonvards. 

(B)  Triangiiliir. 
overed  with  Fit- 

(B)  Narrow. 

C.  OctipUe-Umperal  Labe. 

1.  Superior  Convolution. 

2.  Middle  Convolution. 

3.  Inferior  Convolution, 

(2)  The  Hook  of 
bo  nipfOcampal 
onvolution  is 

(2)  Tbe  Hook  ol 
ho  Hippocauipul 
-onvolutionislurgo 

(2)  and  (3)  Both 

(C)  Tho  ConvQ- 
utioDS  do  not  riio 
0 high  posteiiorly 
IS  in  the  Corcopi- 
jvci,  being  beaten 
own  by  tho  (level- 
pment  of  tho  Pa- 
ictol  Lobe. 

(2)  Broad.  Has 
econdfliy  Convo- 

(C)  Convolutions 
cry  thin, 

1.  Fint Extorual. 

2.  Sccoud  Ettvmal. 

3.  Third  External. 
■1.  Fourth  External, 
6.  Fint  Internal. 

0.  Second  Intcmal. 

(1)  ond  (2)  Both 
idden  under  the 
porculum, 

(2)  Generally  very 
mull  except  m Si- 
aia  Rubm  (Patas 
mt.). 

(fi^and  (0)  Well 

.(llLa.g 
iroly  sup 
(2)  Sma 

land cn- 
'ficml. 

& hid- 

(1)  Enormous  & 
ntirely  superficial 

(2 ) Small  and 
liddeo, 

(1)  Very  largo, 
Icxuous  (c  super- 
lei  al. 

(2)  Small  and 
liuden. 

(1)&(2)  Thick, 
cxnouB,  snucrli- 
ial.enonnou.slydo- 
olo^d. 

(l)Hnsmnnycon- 

oluUoiia. 

(3)&(4)  Compora- 
ivcly  small. 

(5)  (0)  Small 

nd  hidden. 

(1)  Absent. 

(2)  Hiddun,  but 
rgo.  (Tbit  is  what 
rntioict  says,  but 
by  no  means  al-j 
aysholds  good,oE 
2)  is  soinctiiues.j 
nd  (1)  very  ofleti 
uvoloped  and  su- 
erficiol]. 

“b 

(4)  and  (G)  Large 
ind  distinct. 

(1)  Absent. 

(2)  Largo,  but 
dden, 

(1)  Absent. 

12}  Greatly  di- 
oiopedbutluddc'ii. 

j 

1)  Largo,  j 
2}  SmaU.  Both 
ro  superficial.^ 

(5)  nnd  (C) 

"‘i 

(1)  Superficial. 

(2)  Small  and 
iddeu. 

(1)  Absent. 

(2)  Largo  and 
uperfioial. 

(4)  and  (0)  0( 

’onsidcrablo  sizo. 

(1)  Absent.  (2) 
zirgo  hut  hidden. 
(6)  nnd  (C)  01 
tonsidorablo  kizv, 

V— FISSURES. 

1.  Fianire  of  S^hiiin. 

2.  FUiUie  uf  Rolando. 

3.  External  Perpendicular. 
1.  IntemnI  Perpendicular. 
b.  Parallel. 

C.  Uippo-campnl. 

(11  Makesalargo 
ngfe,  with  a line 
rawnhorixoDlnlly 

ummit. 

Tho  emnniitriie.' 
vcrybighandisnl- 
rayscoveredbythe 
:eseonding  Ironcli 
>f  Curved  Convo- 
ution. 

(41  Vertical. 

(0)  Riles  very 
ligh  Posteriorly. 
Tholowerbmneb 
if  its  bifurvatinn 
■ Ibo  longest  (so 
jraliolet  cnys,  but 
t by  no  means  al- 
<Tsys  holds  good). 

(1)  M. 
lonxonla 

overed  1 
lonvolut 
Itmokc 
acglowit 
zontol  Ui 
(4)  and 
>caicn  (1 
sidorably 

! 

:h  moro 

dowu- 
id  not 
Curved 

Asmollcr 

tbohori- 

(3)  Both 

(1)  Summit  un- 
overed.  Marginal 
onvolulions  well 
ievclopcd. 

(4)  and  (C)  Both 
icatoa  downwards 
and  backwards, and 
almost  join  CQob 

(1)  Summit  nn- 
overed,  does  not 
nako  a largo  angle 
vith  Horizontal 

Marginal  Conro- 
utioDS  well  devei- 

(1)  Nearly  hori- 
ontol, 

(3)  Ollitcretcd. 

(4)  Pushed  down- 
rards  and  back- 

(6)  Almost  hori- 
ontol  nnd  mccU 

(^1)  Moro  horizon- 
d than  iu  Muea- 1 
lui  Rhesus.  The 
ummit  i.s  often  1 
(ovoredbydcsccnd- 1 
og  brnncU  of  the  1 
■urved  convolution 

(4)  Thrown  fai 
aek. 

(0)  Nearly  hori- 
ontal.  Tho  uppei 
ranch  of  tho  Bi- 
urcationis  longest 

(1)  Summit  not 
suolly  covered, 
(fi)  AseoDiIs  very 
gh  on  tho  Brain, 
INcarlybnriron- 
I,  upper  broach 

(0)  Nearly  hori- 

Tho  two  branches 
’ tho  Bifurcation 
early  equal. 

I 

F 

P 

[ 

F 

1 

i. 

5 

i 

II 
S 
L’ 

CO 

(t)  Thoconvoii- 
on  which  limit., 
c summit  of  tBis 
•‘■suro,  though  mi- 

rent])-  nhsontfi- 
ollyhidden.  under 

0 'lips’  of  Bi,. 
ivsurc  of  Sylvius. 
(3)  ObliiiiraiM. 
(6)  Thoiigh^c 
rved  couvi)lii(4i„ 
birU  surroitijcU 
13  Fissuro  riles 
hind  tho  PiiJn- 
S-itnovcrthnlL'-.; 

wends  very  hij.)i 

1 thc  llrain  fcJllc 
comliiig  bmijch 
pears  to  bo  eon- 
nuoii.3  with  (he 

ponor  Tompoynl 
nvoliilion.  1 
4)  k (0>  form  a 
htonglelogBilier 
.^Almost  hori- 

(l)As  in  AtciM. 
'ho  Umitiog  Con- 
olutionishowoTOi 
lightly  better  do- 
nod. 

(4)  AsiuAtcles. 

(1)  The  limiting 
onvolution  is  pre- 

C0)Upgcr  branch 

(1)  As  in  Cohu.‘ 
apucinu:, 

U 

j 

1)  Rises  higher 
n tho  fimin  and 
akes  a larger  nn- 
mvith  a horizon- ' 
I linotbnnin  nny 
her  Apes.*  1 

(5)  Present.  1 

(3)  Deep.  1 

fl)  Present. 

(6)  Present  ns  a 
(VICO  iu  Ilopsle 
lilipud,  not  in 
apalo  ilaccbus, 
So  soya  Grntiolet: 
It  it  is  sometimes 
rotent  in  Unpalu 

• These  convolu- 
ions  vary  much  in 
be  dificront  iudi- 

• This  Lobido  i* 
ictuliar  to  Man, 
lUt  it  is  not  always 
well  developed. 

* III  all  tbeso  high 
3CS  thu  convolu- 
bus  vary  greatly. 

• In  both  the 
riioM&cnqucsnnd 
lose  with  a short 
ail,  tho  Parietal 
ad  Occipital  loU.- 

nt  the  Parietal 
moro  developed 
lan  the  UceipitaJ 
a tho  Tnm  Mara- 
tea ; and  tho  Oc- 
pital  tlinntha  Pa- 
ittal  iu  the  olhviv. 
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* In  tho  Man- 
rill  tho  Oceijutal 
much  larger  than 
tho  I'apio. 
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Tho  only  Pi:- 

V are  Sylvian  & 
the  3Ioloch  the 
ssuro  tiiniling 
summit  of  the 
rved  Convolu- 
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